Inhibition of matrix metalloproteinase-1 and -2 expression using nitric oxide synthase inhibitors in UV-irradiated human dermal fibroblasts.
The production of matrix metalloproteinases (MMP) by UV-irradiated skin fibroblasts and the degradation of the extracellular matrix by these enzymes is known as one of the main causes of photoaging. Recently, the Fisher group showed that MMP expression is mainly regulated by members of the mitogen-activated protein kinase family such as extracellular signal-regulated kinase, c-Jun amino-terminal kinase, and p38, each of which forms a signaling pathway. In this work, we initially examined the effect of nitric oxide (NO) and nitric oxide synthase (NOS) inhibitors on the production of MMP-1 and MMP-2 by human dermal fibroblasts (HDF). NO is a multifunctional messenger molecule generated from L-arginine and can activate guanylate cyclase to increase cGMP. We found that treatment of HDF with an NO donor, sodium nitroprusside (50 microM), enhanced the expression of MMP-1 and -2 by 153% and 243%, respectively, and treatment by 8-Br-cGMP enhanced MMP-1 and -2 expression by 137% and 254%, respectively. When UV-irradiated HDF was treated with NOS inhibitors such as aminoguanidine (AG) and baicalein (BAC), there resulted a decrease in MMP production. When 20 microM of BAC was added in the culture media of UV-irradiated HDF, only 40% of MMP-1 and 42% of MMP-2 was produced, compared to the case without BAC. Taken together, we concluded that the production of MMP-1 and -2 by UV-irradiated HDF is regulated through the signaling pathway involving NO and that it can be downregulated using NOS inhibitors.